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Amendment to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims : 

1. (currently amended): A system comprising: 

a first storage unit system connected to a computer and having a first storage 
area and a first controller, 

wherein the first storage area includes a first disk device and a first control 

information area, and 

wherein said first control information jn cjudes first nnntrol information: 

a second storage unit system having a second storage area and a second 

controller, 

wherein the second storage area includes a second disk device and a second 

control information area, and 

wherein said second control information a rea includes second control 

information : and 

a third storage unit system connected to said first storage unit system and 
said second storage unit system and having a third storage area and a third 
controller, 

wherein the third storage area comprises: 

a g uana area that sto res journal information; and 

a third control information area, said third control information area 

comprising a nrimarv control informati o n area and a secondary control information 

area. 



2 



U. S. Patent Application No. 10/669,325 Attorney Docket: 500.43155X00 

Reply to OA mailed May 28, 2008 

wherein said first controller: 

responds to a write request received from said computer to transmit to 
said third storage unit system a journal including write data received from said 
computer and address information indicative of a position in said second storage unit 
system at which said write data is to be written, 

stores said write data in said first disk device, and 

writes said journal to said queue area of said third stor age unit system. 

writes said first control information to said primary co ntrol information 
area, said first control information including a pr imary head position indicating a 
head position of data subjected to copying, and a primary size indicating a size of 
the data du ring copying, and 

returns a response to said write request to said computer after 

transmitting said journal, 

wherein said second controller: 

roooivo o firct control information ioouod by said firot contro ll er and 
including a otorago pos i t i on of said journal usod whon oaid second otorago unit 
oyotom acqu i res said journa l , 

reads said first control information fro m said third storage unit system 
at regular intervals to determine whet her there is new data to be copied, 

copies said first control information as second control information into 
said secondary control information are a when said second controller determines 
that there is new data to be copied, and u pdates said second control information in 
said secondary control information ar e a and said second control information area, 
said second control information incl uding a secondary head position and a 
secondary size, 
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acquires said journal from said third storage unit system based on said 
first control information, and 

stores said write data in said second disk device based on the address 
information included in said journal , and 
wherein said first controller further: 

reads said secondary head position and sa id secondary size in 
the secondary control information at regular intervals, 

determines whether the first control informa tion needs to be 

updated, and 

updates said first control information in s aid first control 
information area, when said first cont roller determines that said first control 
information needs to be uodatedT -and 

wherein said journal further includes a ooquonco number, and oaid o oquonco 
numbor io us e d to chock a dropout of said journa l by said f i rot otorago unit oyst o m 
and sa i d oocond storago unit oystom . 

2. (previously presented): A system according to claim 1 , 
wherein said first storage unit system stores said first control information, 
wherein said second controller acquires said journal and thereafter issues 

second control information indicative of the acquisition of said journal, and 

wherein said first controller acquires said second control information and 
thereafter makes said first control information stored in said first storage unit system 
ready to be discarded. 

3. (previously presented): A system according to claim 2, 
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wherein said first controller transmits said first control information to said third 
storage unit system and said second controller acquires said first control information 
stored in said third storage area from said third storage unit system, and 

wherein said second controller transmits said second control information to 
said third storage unit system and said first controller acquires said second control 
information stored in said third storage area from said third storage unit system. 

4. (original): A system according to claim 3, wherein said third storage 
unit system stores said first control information and said second control information 
in different logical volumes inside said third storage area, respectively, and makes 
such setting that a write request from either of said first and second storage unit 
systems is to be permitted in respect of each logical volume. 

5. (previously presented): A system according to claim 3, 

wherein in the event that a fault takes place in said first storage unit system, 

said second storage unit system: 

consults the first control information stored in said third storage unit 
system to acquire a journal having write data not stored in said second disk device 
from said third storage unit system, and 

stores write data included in the acquired journal in said second disk 
device based on address information included in said acquired journal. 

6. (previously presented): A system according to claim 5, 
wherein when receiving a write request from a computer connected to said 
second storage unit system after a fault takes place in said first storage unit system, 
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said second storage unit system has difference information indicative of a storage 
position of write data written in accordance with said write request, and 

wherein when said first storage unit system recovers from the fault, said 
second storage unit system transmits the data stored at the storage position 
indicated by said difference information to said first storage unit system through a 
communication path connecting said first storage unit system and said second 
storage unit system. 

7. (previously presented): A system according to claim 2 further 
comprising: 

a communication path connected to said first storage unit system and said 

second storage unit system, 

wherein said first controller transmits said first control information to said 
second storage unit system through said communication path, and 

wherein said second controller transmits said second control information to 
said first storage unit system through said communication path. 

8. (original): A system according to claim 7, wherein when a fault takes 
place in said third storage unit system, said first controller transmits write data 
received from said computer to said second controller through said communication 
path, and said second controller stores the write data received through said 
communication path in said second disk device. 

9. (previously presented): A system according to claim 3 further 
comprising: 



6 



U. S. Patent Application No. 10/669,325 Attorney Docket: 500.43155X00 

Reply to OA mailed May 28, 2008 

a fourth storage unit system connected to said first storage unit system and 
said second storage unit system, 

wherein when a fault takes place in said third storage unit system, said first 
storage unit system and said second storage unit system transmit/receive 
therebetween a journal, first control information and second control information 
through said fourth storage unit system. 

1 0. (previously presented): A system according to claim 3 further 
comprising: 

a fourth storage unit system connected to said first storage unit system and 
said second storage unit system, 

wherein said first controller transmits a journal having time information to 
either of said third storage unit system and said fourth storage unit system, and 

wherein said second controller acquires the journal from said third storage 
unit system or said fourth storage unit system and writes write data included in the 
acquired journal to said second disk device in order of times indicated by the time 
information assigned to said journal. 

1 1 . (currently amended): A remote copy method for use in a system 
having a first storage unit system connected to a computer and having a first disk 
devic e anri a first control information a rsa. wherein said first control information 
includes first control information , a second storage unit system having a second disk 
device and a second nontrol information area wherein said second control 
information ar*a includes sen onri oontrol information, and a third storage unit system 
connected to said first storage unit system and said second storage unit system, 
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wherein the third storage area comprises a queue area that stores journal 
information, and a third control information area, said third control inform ation area 
comprising a primary control information area and a secondary control information 
area, said method being executed among said first storage unit system, second 
storage unit system and third storage unit system and comprising: 

a write request receiving step of causing said first storage unit system to 
receive a write request and write data from said computer; 

a journal writing step of causing said first storage unit system to write a 
journal having said write data and address information included in said write request 
to said third storage unit system, 

wherein said address information is indicative of a position in said second 
storage unit system at which said write data is to be written; 

writing said journal to said queue area of said third storage unit system; 

writing said first control information to said p rimary control information area, 
said first control information including a primary head position indicating a head 



position of data subjected to co pying, and a primary size indicating a size of the data 



during copying; 

a f i rst control information ioouing otop of caucing oa i d f i rst storage unit oystom 
to i ssuo first control information including a storago position of said journal 
nocossary for sa i d socond storage unit oystom to road said journa l ; 

marling said first control information from sa id third storage unit system at 
regular intervals to determine whet h er there is new data to be copied, 

rnp yinn said first control informa t ion as second control information into said 
secondary control information area, whe n said second controller determines that 
there is new data to be copied, and upd ating said second control information in said 
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secondary control information area and said second control info rmation area, said 
second control information including a secondary head position and a se condary 
size: 

a first control information acquiring step of causing said second storage unit 
system to acquire said first control information; 

a journal reading step of causing said second storage unit system to read 
said journal based on said first control information; and 

a write data writing step of causing said second storage unit system to store 
the write data included in said journal in said second disk device, in accordance with 
the address information included in said jeuff^igumaJi 

reading said secondary head position and said secondary size in the 
secondary control information at regular intervals: 

determining whether the first control in formation needs to be updated; and 

u pdating said first control information in said first control information area, 
when it is determined that said first c ontrol information needs to be updated. 

wherein oaid journa l further includoo a soquonco number, and oaid coquonce 
number i s uood to chock a dropout of said journal by oa i d f i rot storago unit oystom 
and said second storage unit syst e m. 

1 2. (previously presented): A remote copy method according to claim 1 1 , 
wherein said first storage unit system stores said first control information, and 
wherein said method further comprises: 

a second control information issuing step of causing said second storage unit 
system to issue, after said journal reading step, second control information indicating 
that said second storage unit system reads said journal; and 
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a second control information receiving step of causing said first storage unit 
system to receive said second control information, 

wherein said first storage unit system discards said first control information 
after receiving said second control information. 

13. (previously presented): A remote control method according to claim 

11, 

wherein said first control information issuing step has a step of writing said 
first control information into said third storage unit system, and 

wherein said first control information acquiring step has a step of reading said 
first control information from said third storage unit system. 

14. (original): A remote copy method according to claim 13, wherein said 
third storage unit system stores said first control information and said second control 
information in different logical volumes inside a third storage area, respectively, and 
makes such setting that a write request from either of said first and second storage 
unit systems is to be permitted in respect of each logical volume. 

1 5. (previously presented): A remote copy method according to claim 1 3 
further comprising: 

a step of causing, in the event that a fault takes place in said first storage unit 
system, said second storage unit system to acquire from said third storage unit 
system a journal having write data not stored in said disk device owned by said 
second storage unit system by consulting said first control information stored in said 
third storage unit system; and 
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a step of causing said second storage unit system to store, based on address 
information included in the acquired journal, write data included in said acquired 
journal in said disk device said second storage unit system has. 



16. (original): A remote copy method according to claim 15 further 
comprising: 

a step of causing said second storage unit system to receive a write request 
from a computer connected to said second storage unit system in the event that a 
fault takes place in said first storage unit system; 

a step of causing said second storage unit system to hold difference 
information indicative of a storage position of write data written in accordance with 

said write request; and 

a step of causing, when aid first storage unit system recovers from the fault, 
said second storage unit system to transmit the data stored at the storage position 
indicated by said difference information to said first storage unit system through a 
communication path connecting said first storage unit system and said second 
storage unit system. 

1 7. (previously presented): A remote copy method according to claim 1 1 , 
wherein said first storage unit system and said second storage unit system 

are connected to each other by a communication path, 

wherein said first control information issuing step has a step of causing said 

first storage unit system to transmit said first control information to said second 

storage unit system through said communication path, and 
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wherein said first control information acquiring step has a step of causing said 
second storage unit system to receive said first control information from said first 
storage unit system through said communication path. 



18. (previously presented): A remote copy method according to claim 17, 

further comprising: 

when a fault takes place in said third storage unit system: 

a step of causing said first storage unit system to transmit write data received 

from said computer to said second storage unit system through said communication 

path; and 

a step of causing said second storage unit system to store the write data 
received via said communication path in said disk device said second storage unit 
system has. 

19. (original): A remote copy method according to claim 13, 
wherein said system further comprises a fourth storage unit system 

connected to said first storage unit system and said second storage unit system; and 

wherein when a fault takes place in said third storage unit system, said first 
and second storage unit systems transmit/receive a journal and first control 
information therebetween through said fourth storage unit system. 

20. (previously presented): A remote copy method according to claim 1 3, 
wherein said system further comprises a fourth storage unit system 

connected to said first storage unit system and said second storage unit system, 
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wherein said journal writing step has a step of causing said first storage unit 
system to write a journal having time information to either of said third and fourth 
storage unit systems, and 

wherein said second controller acquires the journal from said third and fourth 
storage unit systems and writes write data contained in the acquired journal to said 
second disk device in order of times indicated by said time information assigned to 
said journal. 

21. (currently amended): A system comprising: 

a first storage system connected to a computer and having a first storage 
area and a first controller, said first storage area including a first disk device_anda 
first control informat ion area. 

wherein said first control information incl udes first control information; 

a second storage system connected to a computer and having a second 
storage area and a second controller, said second storage area including a second 
disk device and a second contro l information area. 

wherein said second control information are a includes second control 

information : and 

an intermediate storage system connected to said first storage system and 
said second storage system and having a third storage area and a third controller, 
wherein the third storage area comprises: 
a queue area: and 

a third control informatio n area, said third control information area 
comprising e nrimarv control information ar ea a nd a seco ndary control information 
area. 
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wherein said first controller 

writes to said intermediate storage system blocks of a write data 

received from said computer and a sequence number for each of said blocks, and 

writes said blocks to said first storage area, 

writes said blocks to said queue area of said intermediate storage 

system, and 

writes first control information to said primary contro l information area, 
said first control information including a prima ry head position indicating a head 
position of data subjected to copying, and a pri mary size indicating a size of the data 
during copying, and 

wherein said second controller 

marls said first control information from sai d intermediate storage 
system at regular intervals to determ ine whether there is new data to be copied, 

copies said first control informati on as second control information into 
said secondary control information are a, when said second controller determines 
that there is new data to be copied, an d updates said second control information in 
said secondary control information are a and said second control information area, 
said second control information incl u ding a secondary head position and a 

secondary size, and 

reads said blocks of said write data and said sequence number from 
said intermediate storage_system, and stores said blocks of said write data to said 

second storage area, and 

wherein said sequence number is used to assure a security of said 
write data between said first storage system and said second storage system by 
said first storage system and said second storage system^and 
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wherein said first controller further: 

reads said secondary head position and sa id secondary size in the 
secondary control information at regular intervals. 

determines whether the first control information need s to be updated, 

and 

updates said first control information in said first control information 
area, when said first controller determines that said first c ontrol information needs to 
be updated . 

22. (previously presented): A storage system according to the claim 21 , 
wherein after said second storage system receives an information including a 

location of said blocks and said sequence number in said intermediate storage 
system, said second storage system reads said blocks and said sequence number 
from said location of said intermediate storage system and stores said blocks read 
from said intermediate storage system to said second storage area. 

23. (currently amended): A system comprising: 

a first storage system connected to a computer and having a first storage 
area and a first controller, said first storage area including a first disk device_anda 
first control information area, wherein said first control information includes first 

control information : 

a second storage system connected to a computer and having a second 
storage area and a second controller, said second storage area including a second 
disk device and a second contro l information area, and 

wherein said second control information a rea includes second control 
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information : 

an intermediate storage system connected to said first storage system and 
said second storage system and having a third storage area and a third controller, 
wherein the intermediate storage sy stem comprises: 

a q ueue area that stores journal information: and 
a third control information area, said third c ontrol information area 
comprising a primary control information area and a secondary control information 
area, 

wherein said first controller: 

writes to said intermediate storage system a journal having a-w^write 
data received from said computer and a sequence number, and writes said write 

data to said first storage area, 

writes said journal to said Queu e area of said intermediate storage 

system- 
writes first control information to s a id primary control information area, 

said first control information including a primary head position indicating a head 



position of data subjected to moving, and a p rimar y size indic ating a size of the data 



during copying, 

wherein said second controller: 

reads said first control information fro m said intermediate storage 
system at regular intervals to determine w hether there is new data to be copied, 

conies said first control information as second control information into 
said secondary control information area when said second co ntroller determines that 
there is new data to be copied and updat e s said second control information in said 
secondary control information area and said sec on d con trol information area, said 
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second control information including a secondary hea d position and a secondary 
size, and 

reads said write data and said sequence number from said 
intermediate storage system and stores said blocks of said write data to said second 
storage area, and 

wherein said first controller further: 

reads said secondary head position and said seco ndary size in the 
secondary control information at regular intervals. 

determines whether the first control informa tion needs to be updated. 

and 

u pdates said first control information in said first control information 
area, when said first controller determin es that said first control information needs to 
be updated. 

wherein oa i d ooquonco numbor is uo o d to chock a dropout of oaid journa l by 
paid firot storage system and said socond storago system. 

24. (previously presented): A storage system according to the claim 23, 
wherein after said second storage system receives an information including a 
location of said journal in said intermediate storage system, said second storage 
system reads said journal from said location of said intermediate storage system anc 
stores said write data in said journal read from said intermediate storage system to 
said second storage area. 
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25. (new): A system according to the claim 1 , wherein said journal further 
includes a sequence number, and said sequence number is used to check a dropout 
of said journal by said first storage unit system and said second storage unit system. 

26. (new): A remote copy method according to the claim 1 1 , wherein said 
journal further includes a sequence number, and said sequence number is used to 
check a dropout of said journal by said first storage unit system and said second 
storage unit system. 

27. (new): A storage system according to the claim 23, wherein said 
sequence number is used to check a dropout of said journal by said first storage 
system and said second storage system. 
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